This study investigates the formation of endogamous and exogamous marriages among immigrants and their descendants in the United Kingdom. We apply event history analysis to data from the Understanding Society study and use multiple imputation to determine the type of marriage for individuals with missing information on the origin of their spouse. The analysis shows, first, significant differences among immigrants and their descendants in the likelihood of marrying within and outside their ethnic groups. While immigrants from European countries have relatively high exogamous marriage rates, South Asians exhibit a high likelihood of marrying a partner from their own ethnic group; Caribbean people hold an intermediate position. Second, the descendants of immigrants have lower endogamous and higher exogamous marriage rates than their parents; however, for some ethnic groups, particularly South Asians, the differences across generations are small, suggesting that changes in marriage patterns have been slower than expected.
Introduction
European countries are characterized by the growing ethnic and cultural heterogeneity of their populations. Western and northern European countries witnessed significant labour migration streams as early as the 1950s and 1960s, whereas southern European countries became immigration destinations in the late 1990s (Castles and Miller 2009; Rees et al. 2012) . Although many post-war labour migrants later returned to their home countries, a significant number stayed and established their family lives in the destination societies, hence the share of descendants of immigrants has increased over time. Recent studies have shown that immigrants and their descendants form one-fifth to one-quarter of the population in many western and northern European countries (Zimmermann 2005; Andersson et al. 2015) .
There is a large body of research investigating various aspects of the lives of immigrants and ethnic minorities in European countries; these include their legal status and citizenship, employment and education, and residential and housing patterns (Seifert 1997; Bauböck 2003; Musterd 2005; Adsera and Chiswick 2007; Arbaci 2008; Rendall et al. 2010) . Recent research has also demonstrated an increased interest in family and fertility dynamics among immigrants and their descendants. One stream of research has investigated fertility patterns among immigrants and ethnic minorities with the aim of determining whether the fertility behaviour of immigrants and their descendants resembles that of the dominant behaviour in the origin or the destination society (Andersson 2004; Toulemon 2004; Kulu and Milewski 2007; Milewski 2007; Coleman and Dubuc 2010; Kulu et al. 2017) . Another stream of research has examined partnership patterns among immigrants and ethnic minorities in various European countries, with a focus on factors that influence the spread and stability of interethnic marriages (Coleman 1994; González-Ferrer 2006; Kalmijn and van Tubergen 2006; Goldscheider et al. 2011; Dribe and Lundh 2012; Milewski and Kulu 2014) . Given the importance of interethnic unions both as a mechanism for and an indicator of integration, it is perhaps surprising that relatively little research has been conducted in Europe on this topic in comparison, for example, with research on other aspects of the lives of immigrants and ethnic minorities.
The aim of this study is to investigate the formation of exogamous (interethnic) and endogamous (intragroup) unions among immigrants and their descendants in the United Kingdom (UK), with a focus on the formation of first marriages. We extend previous research on immigrant intermarriage in the following ways. First, the analysis includes both immigrants and their descendants. Most research has examined either the marriages of immigrants or those of ethnic minorities (e.g., Coleman 1994) ; while the latter approach includes the descendants of immigrants in analysis, it typically analyses only those individuals who identify themselves with a specific ethnic group, leaving out those who do not (e.g., Berrington 1996; Muttarak and Heath 2010) . This approach may underestimate the spread of mixed marriage among the descendants of immigrants. In our analysis we include all individuals with at least one parent born outside the UK, in other words, all individuals of the so-called 'second generation'.
Second, we analyse the formation of endogamous and exogamous marriages from the life course perspective, using longitudinal data. While the use of longitudinal data has become a standard for research on the demographic behaviour of immigrants, many studies on intermarriage, especially in the UK have been conducted using cross-sectional data (Coleman 1994; Berrington 1996; Muttarak and Heath 2010) . The analysis of longitudinal data allows us to examine the effect of various factors on union formation and control for the fact that some individuals may not marry and that the share not marrying may vary significantly across ethnic groups.
Third, we use the technique of multiple imputation to address the issue of missing information on the partner's migration status. While longitudinal data normally contain all relevant information about partners, key information on partners is sometimes missing for part of the research population. This is particularly an issue with many recently launched panel studies, which collect some retrospective information on partnership histories at the first or second wave, but for which detailed information (including country of origin or ethnic origin) is available only for the current partner (if any). We show how multiple imputation can be used to address the issues of missing data and compare the results with those obtained using the conventional approach of deleting cases with missing information. Finally, we analyse the formation of exogamous marriages among natives, as well as immigrants and their descendants. Most studies have focused only on factors influencing the spread of mixed marriage among immigrants or ethnic minorities; however, the study of mixed marriage among natives will improve our understanding of the mechanisms and determinants of integration processes.
Previous research on mixed marriage in Europe
Family research has shown that partner choice is shaped by both individual preferences and contextual factors (Kalmijn 1998) . Preferences usually refer to the desired characteristics and resources attached to a potential partner. In addition to conventional physical attraction, these include socioeconomic resources, particularly social status and education, and various cultural characteristics. Research has shown that individuals prefer to form a union with or marry someone who is similar in socio-economic and cultural characteristics. Marital endogamy is thus seen as an unintended consequence of individual preferences for resources and characteristics related to a partner (Kalmijn 1998) . The marriage market and opportunity structures also influence partner choice. The choice of a partner depends on the availability of potential partners with similar socio-economic and cultural characteristics, measured by factors such as the group size (either age, socio-economic, or cultural), sex ratio, and residential proximity, among other factors.
Individual preferences and contextual factors are equally relevant in the study of immigrant partner choice (González-Ferrer 2006; Kulu and González-Ferrer 2014) . Endogamy is thus a natural outcome for immigrants and ethnic minorities who differ from the native population in socio-economic status, educational level, and norms and values; the levels of exogamy, in contrast, are high when differences between groups are small or have diminished over time and across migrant generations. The share of mixed marriages is expected to increase with declining migrant group size, an imbalanced sex ratio, and decreasing residential segregation. Mixed marriages are thus an important indicator of the cultural and structural integration of immigrants and ethnic minorities; they also contribute to minority integration. Further, it can even be argued that exogamous marriages are the ultimate litmus test of immigrant and ethnic minority integration (Song 2009; Kulu and González-Ferrer 2014) .
Previous research in Europe has supported the importance of these factors and specified their impact in various contexts. The study by Gonzá-lez-Ferrer (2006) on post-war immigrants and ethnic minorities in Germany showed that immigrants with a high educational level were more likely to marry a German-born individual than those with a low educational level. The levels of exogamy were higher among smaller immigrant groups and among those with an imbalanced sex ratio in the group. The analysis also supported the importance of the migrant generation; for both men and women, the descendants of immigrants were more likely than immigrants to marry a native-born individual. Kalmijn and van Tubergen (2006) and van Tubergen and Maas (2007) investigated the spread of exogamous marriage among immigrants in the Netherlands and showed that the likelihood of intermarriage increased with educational level; it was also higher among those who were born in the Netherlands or arrived at a younger age. Intermarriage also occurred more frequently when the group size was small and the group-specific sex ratio was uneven.
Studies by Safi and Rogers (2008) , Safi (2010) , and Hamel and Moisy (2013) on post-war immigrants and their descendants in France have largely supported previous findings; their analyses demonstrated higher exogamy rates among highly educated men and women, those with better French language skills, and the descendants of immigrants, and also in regions with an uneven sex ratio among immigrants and their descendants. Muttarak and Heath (2010) emphasized the importance of residential segregation. Their study of interethnic marriage in the UK showed a higher likelihood of ethnically mixed marriages in ethnically diverse areas. Dribe and Lundh (2008) reached similar conclusions in their study on Sweden; their analysis showed that exogamy was common outside the big cities, in places where the share of immigrants was small. Several other studies have supported the importance of these individual and contextual factors in the spread of exogamy in various European countries, including Lievens (1998) for Belgium, Rodríguez-Garcia (2006) and Cortina Trilla et al. (2008) for Spain, Lundh (2008, 2011) for Sweden, and Van Ham and Tammaru (2011) for Estonia.
Research on interethnic marriage has shown that once we control for socio-economic characteristics, individuals' education, and opportunity structures, significant differences across immigrant groups persist. This has led researchers to explicitly study the importance of cultural and normative factors and the role of religion in shaping patterns of interethnic marriage. Using register data from Sweden, Dribe and Lundh (2011) showed that immigrants from countries culturally similar to Sweden with regards to values, language, and religion were more likely to marry native Swedes than those from culturally more distant countries. Lucassen and Laarman (2009) investigated the role of religion in ethnic intermarriage among post-war immigrants to Europe and found that immigrants whose religion had no tradition in western Europe had lower intermarriage rates than those whose religious background was similar to that of the destination country. At the group level, Kalmijn and van Tubergen (2006) showed that intermarriage rates were much higher among Caribbean people in the Netherlands than among immigrants from North Africa and Turkey, a finding that they attributed to similarities and differences, respectively, in religion. In a study on attitudes towards ethnic intermarriage, Carol (2013) found that intermarriage was closely tied to the strength of religiosity; as expected, mixed marriages were more accepted among those immigrants who were less religious compared with those expressing strong religious beliefs.
With the increase in ethnic minority populations in European countries, recent research has reflected the larger interest in intermarriage among the descendants of immigrants. Most previous studies have reported that levels of exogamy are significantly higher among the descendants of immigrants than among immigrants themselves. González-Ferrer (2006) observed this pattern for ethnic minority populations in Germany, van Tubergen and Maas (2007) for the Netherlands, and Safi (2010) for France. In contrast, Timmerman et al. (2009) and Hartung et al. (2011) , investigating marriage patterns of the descendants of Turkish and Moroccan immigrants in Belgium, found that many of them lived with a first-generation partner from the same ethnic group, suggesting that a pattern of bringing partners from the parents' country of origin may exist among some ethnic minority groups (González-Ferrer 2006; Milewski and Hamel 2010) . Interestingly, the analysis also revealed that most Belgian-born partners were the descendants of immigrants from the same ethnic group. These results suggest that marriage patterns among the descendants of immigrants may be Mixed marriage among ethnic minorities in the UK 3 more complex than previous studies have shown and be partially dependent on the size and composition of ethnic groups, although we may still expect intermarriage to be more common among the descendants of immigrants than among immigrants.
Research on intermarriage in Britain has focused on the spread of exogamy across ethnic groups. In two seminal papers, Berrington (1994 Berrington ( , 1996 investigated interethnic unions using UK Labour Force Survey data and 1991 Census microdata. The analysis revealed significant ethnic differences in the prevalence of interethnic unions. While a significant portion of people of Caribbean, sub-Saharan African, and Chinese origin were married or cohabiting with a white British partner, few individuals of Indian, Pakistani, or Bangladeshi origin were in exogamous relationships. The analysis also showed that exogamy rates were higher among the descendants of immigrants and among those who cohabited, although among South Asians, the share of individuals in non-marital unions was negligible. Coleman (1994) reached very similar conclusions in his study on ethnic intermarriage in Britain and elsewhere in Europe; the study also showed that, in all ethnic groups, men were more likely than women to have an ethnically different partner. A recent study by Muttarak and Heath (2010) largely supported previous findings and reported that South Asians, both men and women, were more likely to form endogamous partnerships than other ethnic groups, particularly those of Caribbean, African, and Chinese origin. The authors concluded that groups such as South Asians, with a strong, cohesive community structure and norms supporting endogamy, would tend to follow a pluralistic rather than an assimilatory path.
This study investigates the determinants of exogamous marriage among immigrants and their descendants in the UK, using longitudinal data. In line with previous research from Britain (Berrington 1994 (Berrington , 1996 Coleman 1994; Muttarak and Heath 2010) , we expect, first, to observe higher exogamy rates among immigrants from Caribbean and European countries and their descendants and lower intermarriage rates among individuals of Indian, Pakistani, and Bangladeshi origin. Second, we expect to find higher intermarriage rates among the descendants of immigrants than among immigrants. Third, we expect individual socio-economic and cultural characteristics (e.g., educational level, language skills, and religiosity) to shape patterns of exogamy significantly, among both ethnic minorities and the native British population; however, the interesting questions are whether and by how much these characteristics will explain expected differences in intermarriage levels across ethnic minority groups. For example, individuals from large or religious families may be more conservative and thus less likely to form exogamous marriages. Finally, in line with findings of previous research, we also expect to observe some gender differences, with ethnic minority men being more likely to form interethnic marriages than women, particularly among the British South Asian populations (Berrington 1994) .
Data
This study uses data from Understanding Society (USoc), a large longitudinal study in the UK that was launched in 2009. The main ethnic minority groups in Britain were oversampled in the study, thus providing a sufficient sample size to study ethnic differences in family behaviour. Retrospective partnership histories were collected at the first wave, which was conducted between January 2009 and December 2010. The data set also contains information on the ethnicity and birthplace of respondents and their household members. In the first wave, data were collected on 50,994 individuals, including 27,792 women. Full interviews were conducted with 47,732 individuals, whereas the remaining interviews were proxy interviews for nonpresent household members. For the current study, only full interviews are used; 309 cases are excluded from the analysis because information on the place or date of birth is missing for those individuals. An additional 284 individuals are removed from the sample because some information vital to the analysis showed inaccurate values, indicating recording or reporting errors (e.g., marriage dates that precede dates of birth). The analysis is limited to cohorts born between 1950 and 1994 (11,962 individuals in earlier and later cohorts are deleted from the sample). A further 50 cases are excluded from the sample because their records suggest that their first marriage occurred before age 15. The final sample consists of 35,127 individuals: 19,840 women and 15,287 men.
The research population is divided into British 'natives', 'immigrants' (the first generation), and 'descendants of immigrants' (the second generation). Natives are defined as individuals who were born in the UK to two UK-born parents; they form 70 per cent of the (unweighted) sample. Individuals who were born outside the UK are classified as immigrants, independent of the origin of their parents. Where their country of birth is 'other country' in the data set, information on their parents is used to determine their migrant group. If a person was born in the UK but at least one of their parents was born outside the UK, the individual is classified as a descendant of immigrant(s). If a descendant of immigrants has parents of different foreign origins, priority is given to the father's country of birth. Where the country of birth is 'other country' for one parent, the country of birth for the other parent is used to determine the migrant status of the individual.
Due to the small sample sizes, the following aggregated regions of origin are used in the analysis: (1) Europe and other western/industrialized countries; (2) India; (3) Pakistan and Bangladesh; (4) Caribbean countries; and (5) all 'other' origins. The last group contains individuals from many different countries, in all continents. Although this group is large relative to the other subgroups, no specific country of origin within it is of sufficient size to be analysed separately. The descendants of immigrants are grouped in the same way. Table 1 presents the distribution of the population by migrant status for the entire sample.
Mixed (exogamous) marriages are defined in this analysis as marriages between two individuals from different origins. For natives, that means a marriage with any partner who was not born in the UK or who had at least one parent not born in the UK. For immigrants and the descendants of immigrants, that means a marriage with either a native partner or a partner born in a different country. Marriages between individuals with the same country of origin but different immigration generations are considered Where information on country of birth is missing for both partners, their marriage status is recoded as 'missing', because we cannot be sure whether their marriage is endogamous or not. Their marriage status is generated by multiple imputation, together with cases of missing marriage status that are due to the design of the longitudinal data set. For some individuals, information on their partner comes from a proxy interview; for such cases we know the partner's place of birth but there is no information on the partner's parents. In those cases, partners who were born in the UK are classified as natives.
Methods

Competing risks event history model
We use a competing risks event history model to study the formation of exogamous and endogamous marriages. The model is formalized as follows:
where m EN i (t) denotes the hazard of endogamous marriage for individual i at time (t); m EX i (t) is the risk of exogamous marriage in the competing risks framework; and ln μ 0 (t) denotes the baseline loghazard, which is an individual's current age (in fiveyear age categories). In both equations, x ij (t) represents the values of a variable measuring an individual's socio-demographic background including migrant status, while β j is the parameter estimate for the jth covariate. Individuals are at risk of marriage from age 15 and are censored at age 45, the time of interview, or the time when they experience the competing event (EX or EN, accordingly), whichever comes first.
We first investigate marriage formation by migrant status (native, immigrant, or descendant of immigrant (s)), while controlling for birth cohort (1950-59, 1960-69, 1970-79, or 1980-94) . We then include individuals' socio-economic and cultural characteristics in the analysis to measure the effect of these characteristics on the formation of endogamous or exogamous marriages and to determine whether and by how much those factors explain initial variation across ethnic groups. The models include individuals' educational level (tertiary degree, other higher education, A-level, GCSE, or no or lower qualifications); English language skills (speaks English as first language, speaks English without problems, or speaks English with problems); and the importance of religion in their lives (religion makes no difference, little difference, some difference, or a great difference). The values of all three variables were measured at the first wave of the study. The models also include the number of siblings (only child, one sibling, two or three siblings, and four or more siblings). For immigrants, we also include migration history (whether each month at risk is before or after migration to the UK). We thus study full marital histories for immigrants and distinguish between residential episodes before and after migration to the UK. The distributions of exposure time and occurrences by migrant status for endogamous and exogamous first marriages are provided in Table 1 . Table 1 shows that some individuals are missing information on the origin of their first spouse (so are missing the type of first marriage in terms of endogamous or exogamous). This is related to the design of the USoc study; while information was collected retrospectively for the start and end dates of all unions for each individual, information on characteristics was gathered only for their current partner (if any). Therefore, data on partners' origins are available only for those first marriages that survived until the study date, that is, marriages that had not ended in separation or death of a partner, and where both spouses were interviewed (reasons for missing information are shown in Table A1 in the supplementary material). There are three possible methods of analysing data with missing information on type of marriage (Andersen et al. 1996) . First, we could delete individuals with missing first marriage type and then fit a competing risks hazard regression model. Second, we could recode all marriages with missing type as a separate category (besides endogamous and exogamous marriages) and conduct a competing risks analysis with missing cases as one of the competing risks. Third, we could impute missing values using the technique of multiple imputation. In this study, we adopt this third approach; previous studies have shown that the first two approaches may be statistically less efficient (i.e., as they result in a smaller sample) and, more importantly, may produce biased estimates, as individuals with missing information may be a select group.
Multiple imputation of missing values
Multiple imputation consists of three steps (Bakoyannis et al. 2010 ). First, m data sets are generated using a chosen regression model. Next, analysis is conducted separately for each completed data set. Finally, the results obtained from m analyses are combined into a single result (e.g., the averages are calculated for coefficients). In this study, we follow the approach outlined by Bakoyannis et al. (2010) : we apply a logistic regression model to the individuals with information on type of first marriage (i.e., the complete cases) and then use the estimated model to impute missing cases. The model is as follows:
where p i denotes the probability of an exogamous marriage for individual i; T is an individual's age at first marriage (which we have information on); and x ij represents the values of variable j measuring an individual's socio-demographic background. The predictor variables in the model are thus the age at marriage (or time to event) and all variables that are used in the competing risks event history analysis with completed cases. In preliminary analysis we experimented with the imputation model using different combinations of background variables; the results were robust to different specifications. We use ten imputations (m = 10) in the final analysis presented here.
Results
Unadjusted rates of endogamous and exogamous marriage We also present marriage rates calculated separately for endogamous and exogamous marriages and the ratio of endogamous marriage rates relative to those of exogamous marriages (or rate ratios). Native British women are ten times more likely to marry within their group than outside it, which is expected (Table 2 ). There are significant differences among immigrants and their descendants. Immigrants from Europe are 50 per cent less likely to form an endogamous than an exogamous marriage, showing a clear preference for interethnic marriages. In contrast, those from India and Pakistan/Bangladesh are 5.4 and 15.3 times, respectively, more likely to marry within their own group than outside it. The corresponding figures for Caribbean and 'other' immigrants are 2.8 and 1.4. The descendants of immigrants exhibit a higher prevalence of exogamous marriage than immigrants, as expected, although the rates vary significantly across groups. While the descendants of European immigrants are 90 per cent less likely to form an endogamous than an exogamous marriage, people of Pakistani/Bangladeshi origin are 7.9 times more likely to marry within their group than outside it. Individuals of Indian descent are 1.5 times and those of Caribbean origin 1.3 times more likely to form an endogamous than an exogamous marriage. Again, the patterns are very similar for men.
Relative risks of endogamous and exogamous marriage among immigrants and their descendants
Next, we analyse endogamous and exogamous marriages by calculating marriage rates adjusted for a number of individual characteristics, first for immigrants and their descendants (in this subsection) and then for the native British population (in the following subsection). The results for immigrants and their descendants are presented in Table 3 . Model 1
Mixed marriage among ethnic minorities in the UK 7 (Model 2). The differences between the migrant groups decline, particularly between South Asians and others, but significant differences persist. This further analysis shows that language skills (for immigrants) and religiosity (for both immigrants and their descendants) explain part of the higher rates of endogamous marriage seen initially among South Asians. We also control for immigrants' migration history and find that the patterns persist. Again, for men, the results are similar, although differences across migrant groups are smaller than for women. The patterns for exogamous marriage are the opposite, as expected. All groups exhibit lower rates of marrying outside their group than immigrants from European countries, except for descendants of European origin (Table 3 ). The reasons very likely vary between the migrant groups. While relatively low levels of exogamous marriage among Pakistani/Bangladeshi women show the higher prevalence of intra-group marriage over extragroup marriage among these populations, the relatively low levels among Caribbean women are explained by their low overall marriage rates. Previous research has shown that Caribbean people are more likely to form non-marital unions than marriages or not to form any unions at all (Hannemann and Kulu 2015) .
The effects of other covariates are as follows. Endogamous marriage rates decline with increasing levels of education, indicating a later age at marriage among highly educated individuals. Better English language skills increase the propensity of forming an exogamous marriage and decrease the likelihood Significance levels: *p < 0.1, **p < 0.05, ***p < 0.01. 'Europe' includes other western industrialized nations.
Source:
As for Table 1. of endogamous marriage, as expected. Religious people are more likely to marry within a group than non-religious individuals, which is also as expected. Individuals who come from large families are more likely to marry outside their ethnic group. Age-wise, endogamous marriages are more likely to be formed at younger ages and exogamous marriages at older ages. Finally, and interestingly, the relative risks of endogamous marriage have not changed across birth cohorts, whereas the risks of exogamous marriage have declined, which is perhaps surprising. We would expect some decline in both types of marriages due to the postponement of marriage to later ages; however, the finding may reflect the dynamics of group sizes and their effects. The populations of all non-native ethnic groups have increased over time and the chances of finding a spouse from one's own ethnic group have therefore increased as well. For immigrants, the likelihood of forming an exogamous marriage is significantly lower before moving to the UK, as expected (Model 2).
In the previous analysis, all exogamous marriages were considered as one group. To gain a better understanding of marriage patterns among immigrants and their descendants, we next distinguish between intermarriages of immigrants and their descendants with: (a) native British individuals; and (b) individuals from other ethnic minorities (Table 4 ). The analysis shows that female immigrants from non-European countries are 39-86 per cent less likely to marry a native British person than immigrants from European countries. Rates of intermarriage with native British people are relatively similar among the descendants of immigrants. Women of Indian descent are 56 per cent less likely, those of Pakistani/Bangladeshi origin 71 per cent less likely, and those of Caribbean descent 86 per cent less likely to marry a native British man. In contrast, the descendants of European immigrants exhibit a very similar likelihood to their parents' generation of marrying a native. The effects of other covariates show that the likelihood of marrying a native person is higher among individuals with better English language skills and those who are less religious.
There is some variation between ethnic groups in the likelihood of marrying an individual from a different ethnic minority group. Indian women exhibit a somewhat higher likelihood of marrying an individual from another country, whereas those of Caribbean origin again have low intermarriage rates, which are related to their low overall marriage rates. For women of Indian origin, it is possible that marriages between individuals from India and those of Indian descent from East Africa account for the elevated intermarriage rates. The effects of covariates provide some indirect support for the conjecture that intermarriage with other ethnic minorities is high among religious people (i.e., with people of similar religious/ethnic backgrounds) and among those who come from larger families. This could be because exogamous marriages with native British people occur more often among less religious people because they are a select group (e.g., more liberal), whereas exogamous marriages with other ethnic minorities occur more often among more religious people because they tend to marry someone with a similar religious background. Again, the patterns of intermarriage are very similar among men, except that family of origin seems to play little role in exogamous marriages with other ethnic groups.
Relative risks of endogamous and exogamous marriage among the native British population
Finally, we investigate determinants of endogamous and exogamous marriages among the native British population, for both men and women. Table 5 shows that for women, both exogamous and endogamous marriage rates are lower among later cohorts and higher among more religious people. Exogamous marriages are formed at somewhat later ages. The patterns among men are similar, although with some interesting exceptions. First, the age differences between endogamous and exogamous marriages are more pronounced for men, with exogamous marriages formed at significantly later ages. Second, highly educated men, unlike highly educated women, have an elevated propensity to marry someone from an ethnic minority group. Third, it seems that men who come from large families are more likely to form endogamous marriages than those from smaller families, whereas this is not seen for women.
In the previous analysis, exogamous marriages included all marriages with immigrants or their descendants. Next, in Table 6 , we distinguish between two types of exogamous marriage among native British people: (a) intermarriage with an immigrant or a descendant with no British parent; and (b) intermarriage with a descendant of one immigrant parent and one British parent (a 'half-British' person). The effects of covariates for women are relatively similar, that is, there are no major differences in the patterns of the two types of intermarriage (Table  6 ). For men, we detect an interesting and important difference. The effect of education is now even Mixed marriage among ethnic minorities in the UK 11 
Summary and discussion
This is the first study to analyse the formation of interethnic marriages in the UK from a longitudinal perspective. The study also demonstrated a novel way of determining the type of marriage for individuals with missing information on the origin of their spouse. Applying event history analysis to lifehistory data from the USoc study showed the following results. First, we observed significant differences between immigrant groups in the likelihood of marrying within and outside their own ethnic groups. While immigrants from European countries had relatively low endogamous and high exogamous marriage rates, the patterns were the opposite for those Mixed marriage among ethnic minorities in the UK 13 from India and Pakistan/Bangladesh; all South Asians exhibited a high propensity towards marrying a partner from their own ethnic group. Second, the descendants of immigrants exhibited lower endogamous and higher exogamous marriage rates than their parents; however, for some ethnic groups, particularly Pakistanis/Bangladeshis, the differences across generations were small. Further, among the second generation, the levels of endogamy were high and those of intermarriage low. Third, once we controlled for the socio-demographic and cultural characteristics of individuals, the differences between various groups of immigrants and their descendants decreased but persisted. Endogamy rates were low and exogamy rates (for marriages with a native British person) high among both women and men with better English skills, individuals who were less religious, and those who were older. Fourth, among the native British population, highly educated men and women exhibited lower endogamous marriage rates, indicating later and lower marriage within their own group; however, highly educated men had an elevated likelihood of forming an interethnic marriage. Exogamous marriages were also formed at later ages, particularly for men. The analysis thus supported the findings of previous studies in Europe and the UK. However, it specified the effect of various individual characteristics in the British context and revealed some important differences across population subgroups. While high levels of intra-group marriage among immigrants from non-European countries, particularly (Berrington 1994 (Berrington , 1996 Coleman 1994) , our study showed that changes across generations among Pakistanis/Bangladeshis have been slower than expected. In contrast, immigrants from Europe and their descendants have experienced rapid marital assimilation in the UK. European immigrants had a relatively low propensity of forming endogamous marriages and a high likelihood of marrying someone outside the group, especially a native British person, which suggest that marriage migration may have played an important role. The descendants of European immigrants were very likely to form exogamous marriages. Previous research has suggested that the Caribbean population has followed the Irish model of economic and social integration (Peach 2009 ). Our analysis of marriage patterns showed some increase in exogamy rates among the descendants of Caribbean immigrants, compared with the first generation, although this increase was not large because the share of mixed marriages was relatively high among Caribbean immigrants. Interestingly, however, further analysis revealed that those of Caribbean origin had high propensities to marry both natives and individuals of other ethnic minority groups. Another interesting finding was that Caribbean immigrants and their descendants exhibited low rates of both endogamous and exogamous marriages, which suggests that the descendants of Caribbean immigrants, in particular, typically marry later or not at all. Considering these findings together with previous findings of high repartnering levels among Caribbean people (Hannemann and Kulu 2015) , we clearly see the diversity of marriage patterns among the Caribbean population. Their pluralistic model thus includes individuals who marry natives, those who marry other Caribbean people, those who marry individuals from other ethnic groups, and those who do not marry (or form a union) at all.
The analysis showed that some exogamous marriages among the native British population were those in which the spouse had one immigrant and one native parent; the analysis of 'truly' exogamous marriages (where the spouse was an immigrant or descended from two immigrant parents) showed that these were formed at later ages, particularly for men. This may be interpreted in at least two different ways. First, those individuals who do not find a suitable partner from their own ethnic group may search for a partner from other groups; second, this is a select group of people in terms of their values, life experience, and potentially also resources. The latter interpretation is indirectly supported by the finding that highly educated British natives had an elevated likelihood of marrying an immigrant or a descendant of two immigrants, although this pattern was observed only for men. Interestingly, the propensity for intermarriage was also relatively high among more (rather than less) religious people, which seems to suggest the spread among natives of marriages in which spouses have the same religion but different ethnic backgrounds. This corresponds to the findings of a study on interethnic friendships by Muttarak (2014) , which showed that when people do have friends from a different ethnic group, those friends tend to have relatively similar religious backgrounds.
We conducted a series of further analyses to determine how sensitive the results were to different model specifications. In our main analysis, we used the educational level measured at the time of the study, assuming that most individuals had completed their education before they married. We also fitted models in which we included education as a timevarying variable and imputed the age of completion of various educational levels, following the general structure of the British educational system (e.g., GCSE at age 16; A-level at age 18; tertiary degree at age 21). The comparison showed that the effects of other variables changed little, no matter which specification of education was used; however, the impact of education itself varied slightly across the two specifications (see Tables A2 and A3 in the supplementary material).
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We also compared the results of our multiple imputation models with those obtained using conventional methods for analysing data with missing information (deleting missing cases or recoding them as a separate category). The comparison revealed some differences in the results, supporting the argument that conventional methods may introduce a bias. Interestingly, however, the main conclusions-significant differences in marriage rates across immigrants and their descendants-were similar across the three different strategies, despite the different magnitudes of the coefficients (see Tables A4 and A5 in the supplementary material).
This study analysed determinants of mixed marriage. Previous studies have suggested that interethnic unions are more likely to be non-marital cohabitations than marital relationships and this means that our study of marriage would underestimate the spread of interethnic unions (Muttarak and Heath 2010) . However, the issue is not as serious as it looks at first glance in the case of the UK. First, recent longitudinal research has shown that cohabitation is rare among Indians, Pakistanis, and Bangladeshis in the UK, both among immigrants and their descendants; also, there is little (if any) change across birth cohorts (Hannemann et al. 2014) . Those South Asians who are in interethnic non-marital unions are likely to be a select group. Although the group is theoretically interesting, its size is still too small for further analysis. In contrast, cohabitation is common among Europeans and those of Caribbean descent. The share of mixed unions among these populations would thus likely be slightly higher than the share of mixed marriages (Muttarak and Heath 2010) , which is already relatively high. This all supports our results on significant differences in the spread of mixed marriage across ethnic groups.
In summary, using life-history data from the USoc study, this study has shown significant differences among immigrants and their descendants in the likelihood of marrying within and outside their ethnic groups. While immigrants from European countries and their descendants had relatively high exogamous marriage rates, South Asians exhibited a high likelihood of marrying a partner from their own ethnic group. Future research should also examine non-marital unions and investigate second and subsequent unions. This would allow us to gain further insights into partnership patterns among the Caribbean population, which has high cohabitation and repartnering levels. It would also be possible to model the transitions to endogamous and exogamous unions jointly to allow an even better comparison of patterns across migrant groups. 
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